It is shown that quantum entanglement is the only force able to maintain the fourth state of matter, possessing fixed shape at an arbitrary volume. Accordingly, a new relativistic Schrödinger equation is derived and transformed further to the relativistic Bohmian mechanics via the Madelung transformation. Three dissipative models are proposed as extensions of the quantum relativistic HamiltonJacobi equation. The corresponding dispersion relations are obtained.
The ability to maintain an own shape even in a very dilute state requires interactions, which are not depressed by the distance. At present, the only known interaction, being independent from the distance between particles, is due to quantum mechanics. It is possible to generate quantum particles in such a way that the quantum state is defined only for the whole system. Thus, the quantum state of each particle depends on the states of the others, without presence of any classical potential interactions. This so-called quantum entanglement exists even if the particles are separated by a large distance. Therefore, the fourth state of matter could be an entangled one. The quantum entanglement is quantitatively described via the Bohm quantum potential. 1 It is latter recognized that the Bohm potential is an information potential 2 and represents the Fisher information force. 3 Due to the very close relationship between information and entropy, 4 the information forces are entropic and, hence, they differ from the usual potential interactions. The lack of volume restrictions suggests that the fourth state could probably be present at cosmological scale, which requires a relativistic treatment of the quantum problem.
In the beginning of the previous century Einstein's relativity and quantum mechanics have reformulated physics. The square root in the special relativity expression (1) suffers, however, serious problems with the probabilistic interpretation of the wave function  . 5 The reason for this could be an improper quantization of the rest mass energy, which must be persistent in space and time.
To resolve the problem one can introduce an energy operator, where the rest mass energy remains constant. Substituting 
which reduces also to the wave equation for photons. As is seen, the wave function now is not a Lorentz invariant but  is not an observable quantity. The physically relevant quantity is the probability density    , which is invariant. One can easily recognize in Eq. (2) the relativistic Schrödinger equation, which can be rewritten in the alternative form (3) overcomes the probability problems of the Klein-Gordon equation (1) let us introduce the Madelung transformation of the complex
, where S is the real quantum phase and  is the local probability density. Thus, Eq. (3) reduces straightforward to the following two real equations
where   is the standard 4-gradient operator with Bohm quantum potential. 7 As is seen, the latter can be strong even at vanishing matter density as required for the fourth state. Since the probability is conserved, 
